Prolactin-releasing activity of neurohypophysial hormones: structure-function relationship.
Oxytocin (OT) and arginine vasopressin (AVP) have been reported to release PRL both in vivo and in vitro. The objectives of this study were 1) to compare the potencies of the PRL-releasing activities of OT and TRH using cultured anterior pituitary (AP) cells, and 2) to assess the PRL-releasing activity of naturally occurring neurohypophysial hormones and selected analogs. AP cells were incubated with peptides for 15 min, and medium PRL concentrations were determined by enzyme-linked immunosorbent assay. OT at 25, 100, and 400 nM increased PRL release by 110%, 175%, and 270%, respectively; higher concentrations (1600 and 6400 nM) did not cause a further increase in PRL release. TRH was 5-10 times more potent than OT on a molar basis. GH3 cells, a somatommamotroph tumor cell line, did not respond to OT and related compounds, but showed a similar responsiveness to TRH as AP cells. Twelve neurohypophysial peptides and selected analogs were incubated with AP cells, and their relative PRL-releasing activities were compared. OT and arginine vasotocin (AVT) showed the highest PRL-releasing activity. T4-G7-oxytocin, mesotocin, isotocin, lysine vasotocin, and AVP showed a moderate PRL-releasing activity, whereas, lysine vasopressin, desmopressin, tocinoic acid, pressinoic acid, and oxytocin free acid showed very low or no PRL-releasing activity. Coincubation of OT, AVT, or AVP with a specific OT receptor antagonist abolished their PRL-releasing activity. We conclude that 1) OT and related peptides are capable of stimulating PRL release in vitro, but their potencies are significantly lower than that of TRH; 2) unlike primary AP cells, GH3 cells are unresponsive to OT and related peptides; 3) AVT and AVP probably stimulate PRL release by acting via an OT receptor; and 4) the amino acid residues in positions 3 and 8 in the peptide chain and an amidated C-terminus are critical for the PRL-releasing activity of the neurohypophysial peptides.